The auriculotemporal nerve has been identified as one of the peripheral trigger sites for migraine headaches. However, its distal course is poorly mapped following emergence from the parotid gland. In addition, a reliable anatomical landmark for locating the potential compression points along the course of the nerve during surgery has not been sufficiently described. Methods: Twenty hemifaces on 10 fresh cadavers were dissected to trace the course of the auriculotemporal nerve from the inferior border of the zygomatic arch to its termination in the temporal scalp. The compression points were mapped and the distances were measured from the most anterosuperior point of the external auditory meatus, which was used as a fixed anatomical landmark. Results: Three potential compression points along the course of the auriculotemporal nerve were identified. Compression points 1 and 2 corresponded to preauricular fascial bands. Compression point 1 was centered 13.1 Ϯ 5.9 mm anterior and 5.0 Ϯ 7.0 mm superior to the most anterosuperior point of the external auditory meatus, whereas compression point 2 was centered at 11.9 Ϯ 6.0 mm anterior and 17.2 Ϯ 10.4 mm superior to the most anterosuperior point of the external auditory meatus. A significant relationship was found between the auriculotemporal nerve and superficial temporal artery (compression point 3) in 80 percent of hemifaces, with three patterns of interaction: a single site of artery crossing over the nerve (62.5 percent), a helical intertwining relationship (18.8 percent), and nerve crossing over the artery (18.8 percent). Conclusion: Findings from this cadaver study provide information relevant to the operative localization of potential compression points along the auriculotemporal nerve. (Plast. Reconstr. Surg. 130: 336, 2012.) 
I
ncreasing evidence in the published literature lends credence to the peripheral trigger point theory of migraine headaches. 1, 2 Decompression of the four main peripheral trigger sites (i.e., frontal, temporal, septal/turbinates, and occipital) in treatment of migraine headaches has a reported success rate of between 75 and 92 percent of patients. [3] [4] [5] [6] However, there remains a subset of patients who do not respond to decompression of the four main trigger points and present with persistent pain, which frequently necessitates additional surgery.
Three minor peripheral trigger points have been described that may account for persistence of pain in some patients, and include the lesser occipital, 7 the third occipital, and the auriculotemporal 8 nerves. Although patients requiring surgery to decompress these minor trigger points are very rare, comprehensive surgical treatment for migraine headaches requires attention to all possible migraine trigger points. Up to 14 "myofascial trigger points" for migraine have been described in the neurology literature. 1, 9 These may in fact represent known and as yet undiscovered migraine trigger points caused by nerve compression.
In the senior author's (B.G.) practice, 15 patients have benefited from surgery to decompress the auriculotemporal nerve. These patients usually present with pain in the temporal region, with pain localized to the course of the auriculotemporal nerve. The senior author's technique consists of a short incision directly over the area of maximal pain, with ligation and removal of the superficial artery if the artery was crossing over the nerve, or transection of the auriculotemporal nerve and subsequent burying in adjacent temporalis muscle if there was no artery identified in the area of the pain. The auriculotemporal nerve is extremely small and difficult to identify from surrounding structures.
This study is intended to complement a previous study that described the course of the auriculotemporal nerve in the high temple. 4 The aim of this anatomical study was to dissect the auriculotemporal nerve along its entire course after its emergence from the parotid gland and to determine the relationship of potential compression points to a fixed anatomical landmark.
MATERIALS AND METHODS
Twenty sides on 10 cadavers were selected for this study. The most anterosuperior point of the external auditory meatus, at the junction of the tragus and root of the helix, was used as a fixed anatomical landmark. A silk suture was used to connect the corresponding point on each hemiface, and a horizontal line was drawn connecting the landmark on each side anteriorly on the face and posteriorly along the occipital scalp. A corresponding vertical line was drawn at right angles extending cephalically and caudally from the fixed landmark on each hemiface.
A preauricular face-lift incision was then made, with an extension into the temporal scalp to allow exploration of the entire course of the auriculotemporal nerve distal to its emergence from the parotid gland (Fig. 1) . A skin flap was raised superficial to the superficial musculoaponeurotic system in the face and the temporoparietal fascia in the temporal scalp. The auriculotemporal nerve was identified in the preauricular area and in the temple, and the entire course of the nerve from the inferior border of the zygomatic arch to the terminal branches in the temple was dissected to identify potential compression points. The relationship between the nerve and the superficial temporal artery was also carefully observed. Horizontal and vertical distances of compression points from the most anterosuperior point of the external auditory meatus were measured.
RESULTS

Compression Points 1 and 2: Preauricular Fascia Bands
Two constant fascia bands in the superior preauricular bands were found (Fig. 2) . The inferior band (compression point 1) was present in all specimens. The superior band (compression point 2) was present in 17 of 20 hemifaces (85 percent). The inferior fascia band was located at a mean distance of 13.1 Ϯ 5.9 mm anterior to the most anterosuperior most point of the external auditory meatus and 5.0 Ϯ 7.0 mm superior to the most anterosuperior point of the external auditory meatus. The superior fascia band was located at a mean distance of 11.9 Ϯ 6.0 mm anterior to the most anterosuperior point of the external auditory meatus and 17.2 Ϯ 10.4 mm superior to the most anterosuperior point of the external auditory meatus. The fascia bands varied in morphology, with some specimens demonstrating thicker bands (Fig. 2, left) and others having thinner bands (Fig. 2, right) .
Compression Point 3: Interaction with the Superficial Temporal Artery
A crossover between the auriculotemporal and the superficial temporal artery in the temporal scalp Plastic and Reconstructive Surgery • August 2012 was found in 16 of 20 hemifaces (80 percent). This crossover fell into three groups. The most common relationship was a single type, with the artery crossing over the nerve and causing a focal point of compression. This relationship was seen in 10 of 16 hemifaces (62.5 percent). This site was found at a mean distance of 19.2 Ϯ 10.0 mm anterior and 39.5 Ϯ 16.6 mm superior to the most anterosuperior point of the external auditory meatus.
In three specimens (18.8 percent), there was a helical intertwining of the auriculotemporal nerve and the superficial temporal artery (Fig. 3) . The caudal limit of the helical intertwining relationship was found at a mean distance of 20.0 Ϯ 15.6 mm anterior and 53.7 Ϯ 4.7 mm superior to the most anterosuperior point of the external auditory meatus. The cephalic limit of the helical intertwining relationship was found a mean distance of 24.7 Ϯ 17.9 mm anterior and 62.7 Ϯ 3.8 mm superior to the most anterosuperior point of the external auditory meatus. When present, the length of the helical intertwining relationship was 10.3 Ϯ 0.4 mm.
The nerve was found to run superficial to the superficial temporal artery in three specimens (18.8 percent). These relationships were highly variable. A single cross type of relationship, with the nerve running over the artery, was seen (Fig.  4) . Alternatively, a complex relationship with multiple branches of the auriculotemporal nerve running over the superficial temporal artery was also observed (Fig. 5) .
In the hemifaces where no nerve/artery interaction was seen, it was observed that the nerve and artery were either divergent or ran parallel to each other (Fig. 6) . Results of measurements are summarized in Table 1 .
DISCUSSION
Detailed anatomical studies of nerves implicated in peripheral trigger sites for migraine headaches are pivotal in advancing the field. Auricu- Volume 130, Number 2 • Cause of Migraine Headaches lotemporal neuralgia has been described in the neurology literature as a syndrome "characterized by attacks of paroxysmal, moderate to severe pain on the preauricular area, often spreading to the ipsilateral temple." 10 The preauricular and temple compression points elucidated in this cadaver study correspond therefore with the previously loosely defined entity of auriculotemporal neuralgia. Auriculotemporal neuralgia has also been reported to cause toothache caused by referred pain from the external ear. 11 It is probable that the syndrome of "auriculotemporal neuralgia" may represent, in many cases, an undiagnosed compression of the auriculotemporal nerve leading to headaches. Surgical decompression would therefore be curative.
The findings in this study are similar to those presented in a recent anatomical study by Janis et al. 8 We found a similar preponderance of the single cross type of artery/nerve interaction, with a rarer incidence of a helical intertwining relationship. However, we found a much higher incidence of an artery/nerve relationship in this study (80 percent in our study compared with 34 percent in the study by Janis et al.). 8 The significant anatomical variation in the relationship between the auriculotemporal nerve and superficial temporal artery found in both studies likely explains this variance. Larger clinical or cadaver studies involving more hemifaces would be required to establish a true incidence of a significant artery/nerve interaction.
In clinical practice, the incidence of patients with migraine headaches localizing to the auriculotemporal nerve trigger point is extremely low compared with the incidence of an artery/nerve relationship found in this cadaver study. From these findings, it is logical to deduce that the genetic disposition to have migraine headaches is the most important factor in developing these symptoms from the scientific point of view. However, alteration of the anatomical setting can result in reduction or elimination of migraine headaches by deactivation of these trigger sites. The findings in this study suggest that in patients with preauricular pain, consideration should be given for exploration and decompression of the preauricular fascial bands (compression points 1 and 2).
CONCLUSIONS
Findings from this study provide support for the surgical decompression of the auriculotemporal nerve, implicated as a peripheral trigger point for migraine headaches. Potential compression points (compression points 1 and 2) in the preauricular course of the auriculotemporal nerve were found centered at 13.1 and 11.9 mm anterior and 5.0 and 17.2 mm superior to the most anterosuperior point of the external auditory meatus. A relationship was found between the auriculotemporal nerve and superficial temporal artery in the temple in 80 percent of hemifaces. These results have implications in surgical treatment of preauricular and supraauricular migraine headaches. 
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